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CIAIMS: 

A monoclonal antibody that is capable of binding 
specifically to wild-type HBsAg and to at least two mutant 
forms of HBsAg. 

2 . A monoclonal antibody as claimed in claim 1 , wherein a 
mutant form of HBsAg has at least one amino acid 
substitution relative to wild type HBsAg. 

^ A monoclonal antibody ds cla imed in claim 1 or—drajrm— 2-y 

wherein a mutant form of HBsAg has the sequence of HBs 
present in an HBV escape mutant, 

4 . A monoclonal antibody as claimeQ^in any one of claims 1 
to 3 , wherein a mutant f orjcu-cTfHBsAg has at least one amino 
acid substitution irt^fetle "a" determinant or in the region of 
the "a" determjin^fht . 
A 



5, 
to 



Jclonal 



antibody as claimed in any one of claims 2 
, wherein an amino acid substitution results from a point 
ition. 



6. A monoclonal antibody as claimed in any one of claims 1 
to 5, wherein a mutant HBsAg has an amino acid substitution 
within the sequence encoding amino acids 133 to 145 of HBsAg, 
— A " mc i nQcl u iidl an L lbcmlv claimea in a Ttv---o iie _Of ZZaaJ.mi^ 1 



to 6, wherein a rmt,px(t/!^B^hQ^Jt;^e^^ acid substitution 

relative t^j((Hbit5-7tfyp4HB one or more of positions 

X3^3^134; 141, 14^.., 1.41 , 1 ^r^r{ ^ . ^ 




8, A monoclonal antibody as claimed in claim 7, wherein 
the substitution is at any one or more of positions 143, 144 
and 14 5. 

9- A monoclonal antibody as claimed in claim 7 , wherein 
the substitution is in addition to one or more other 
substitutions in the "a" determinant or in another region, 

^te-; A^monoclTonal antibody as claimed xn ciaxm j. , which is- 

apable of binding specifically to wild tjrpe-4iBsAg"'and to at 
least one of the following mut^iit--'f6rms of HBsAg: 
Mutant HBsAg I ( "NP"JIBs^CgT: met to ile at amino acid 133; 
phe to his at,.-aitiino acid 134; and asp to val at amino acid 
144 ; 

ijy^-ttBs Ag II ("MAM" HBsAg ); met to lie at am±no---aGdLd_l 3 3 ; 



wo 97/40164 




PCT/GB97/01161 



- 52 - 



phe to asii aL amiiiu dcid 13At pro to sgr —atr- amino a c LL LL 

to leu at amino acid^lA^-r'-aiia^ly to lys at amino acid 



iBsAg III ("SZ" HBsAg): gly to arg at amino acid 145; 
- HD l> A u I V ■4-M-S^^'-4ffis Aa ^ : ser to^ -jao t at amino^oid 143 ,- 




— 1-3 *- 




D f ^/iT. A monoclonal antibody that is capable of binding 

specifically to wild-type HBsAg and to at least one mutant 
HBsAg carrying an "a" determinant coded for by sequences 
having point mutations at any one or more of the codons 
encoding amino acids 143, 144 and 145. 

A- luuiiuclunai antiooay as claimed In any one or claims i 

n IgG^ — IgM or - IgA lmiumioglubulin> — 

Monoclonal antibody P2D3 as produced by the hybridoma 
designated P2D3 and deposited at the ECACC under accession 
number ECACC 97042331. 

^Sk^ Monoclonal antibody M3A10 as produced by the hybridoma 
designated M3A10 and deposited at the ECACC under accession 
number ECACC 97042330. 

Monoclonal antibody M4F5 as produced by the hybridoma 
designated M4F5 and deposited at the ECACC under accession 
number ECACC 97042519. 

A monocl - onal - aiiLlb oay as claimed i n any one g f "^*^S -a ip^ ^ 
15, in a humanisedfi 
7. A fragmenf^or a derivative of a monoclonal antibody as 

< \ in any one of claimo 1 to l G-» ^ 

18. A method of producing a hybridoma capable of producing a 
monoclonal antibody as claimed in claim 1, which comprises 
immunising an animal with wild type HBsAg or a mutant form of 
HBsAg antigen, optionally in the form of an appropriate 
antigenic fragment or derivative thereof, immortalising 
antibody producing cells to form hybridomas, screening the 
hybridoma cultures against wild type HBsAg and two or more 
mutant forms of HBsAg, optionally in the form of an 
appropriate antigenic fragment or derivative thereof, and 
selecting those hybridomas that produce antibodies that bind 
to wild type HBsAg and two or more mutant forms of HBsAg. 
-l^-s A meth o d as claimed in claim 18, wheieiii a mutant - 
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e^-&3r aiimad In any o ne uf L^laiius 1 to 11. 

2^, Hybridoxna designated P2D3 and deposited at the ECACC 
under accession number ECACC 97042331. 
3^. Hybridoma designated M3A10 and deposited at the ECACC 
under accession number ECACC 97042330, 

Hybridoma designated M4F5 and deposited at the ECACC 
under accession number ECACC 97042519. 



A mernoQ or proaucina,^mo no(Jlonal anLibuUy ds claimod -. 
^ija-a n : y uiiy -T>f Claims 

r^la- jipp^H in n1->iTn 1 



"^•S— < yr obtQ - a r noblc by a method as - 
iii v/ibro or in \ri\ro, s^nri ^ 



,^.ofefea±n*jcng the monoclonal antibody tt61ri"the culture me^titHa-J^ 
25-; A^luoiivt^lonal i^tibody obtainable by the iueLliod claim edr- 





An.-iromuRea:sg ay f or the " O retection of HBsAg, whi< 
comprises contacting a sampleuniie3^^--iniV^stiga with a 

bnoclonal antibodv^s--<rI^imed in any one of claims 1 to 16 
or claim 25^,^--ar'?ragment or derivative thereof as claimed in 
claiio--^, or a combination of two or more thereof, and 

tGcting any ro c ulting -antdrgen-antibody uuiuplex -; ^ 

22^ An immunoasoay - as claijned in claiiu 2b, Whereti 

monoclonal antibody, fi^^tqm^r^ , dexavat±ve^or combination 
thereof is used ino^DttbiT^trion with one^^ef^ more other 
an t i bodi egu^&eTectQfg f rc^frl polyclpnarT^anti-^ antibodies and 
monoclonal kiytfi-HBs antibodies. 




in a capture or a 



^2A ;;-— An-^ -i^w^ ^ afai t!:i a "t-meg— 4 ^n '^l r jim 26 or claim 27 ^ 

omogeneous or heterogeneous format. 

29. An immunoassay as claimed in cli 
competitive format. 

30. An immunoassay as cjarimed in any one of claims 26 to 
29, wherein an imimn<5assay for the detection of antibodies to 
hepatitis B core protein (HBc) is carried out simultaneously 
with the^-^fssay for HBsAg. 

31. ^/^n immunoassay kit that comprises a monoclonal antibody 



w— Qne-~ of claa-ms:;— J — Lo ud or (Jlalm 
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n c l a - iict 17 , 
other reagents 
for HBsAg and 
anti^rHRe — antibodi es^ 



as ci ailtied iii claim 31, — which also c omprises ong" 
or more other anti-HBs antibodies selected from 
anti-HBs antibodies and other monoclonal anti-HBs antibddies. 

33. A kit as claimed in claim 31 or claim 32, whereili the 
other reagents are selected from washing solution^ diluents, 
standard solutions, control reagents and labe>^d anti-HBs 
antibodies . 

34. A solid phase suitable for use in yarn immunoassay on 
which is immobilised a monoclonal anybody as claimed in any 
one of claims 1 to 16 or claim 25-/a fragment or derivative 
thereof as claimed in claim 17,yor a combination of two or 
more thereof. 

in cl^m 34, wherein one or 
^ibodie^^elected from polyclonal 
oth^jfmonoclonal anti-HBs antibodies 
on^the solid phase, 
as claimed in claim 34 or claim 35, on 
mobilised an agent capable of capturing anti- 



35. A solid phase as 
more further anti-H 
anti-HBs antibodie 
are also immobil 

36. A solid 
which is also 



,isec 



phaac 



HBc antibodie 

37. An axvtfiserum suitable for use therapeutically or 
prophyr^r6tically for passive immunisation which comprises a 
monopoonal antibody as claimed in any one of claims 1 to 16 
"^laim 25, a fragment or derivative as claimed in claim 17, 




A— composition suitable for use therap euLiLrally or : 

rophylactically for passive immunisatien'-'agaTnstH which 
omprises a monoclonal antiboxSy'^as claimed in any one of 
claims 1 to 16 or>€rJraim 25, a fragment or derivative as 
claimed ijv-clTaim 17 , or a combination of two or more thereof , 

jTL g ^^-i vi-^iT-tfTi with Fi ph'^T'Tnar'^aiii-i p Fi i 1 y nn itpi h l o rnrri r r g 

^a-^-s An antiocrum as cl - ^ fertl ^ in claim 37 or a composition 

olaim e d in claim 30, fimy ^ eLls G:=3e & m pL une ul more othe r- 

a nt i bodi ec co l o ctod from polyclonal anti - HBs ant - i - bodios a rul. 
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AD A.^»efefaon±-o f th e ra p eutic ot- piuplivla u Lio pdfc^i ^ ^lve 

immunisation against HBV infection, which 

[ministering to a subject a theriapeurxcally or 
prophylactically ef f ectd^s^e-^inount of a monoclonal antibody as 
claimed in any^^^ne-^of ::laims 1 to 16 or claim 25, a fragment 
or derijsiafctve as claimed in claim 17, or a combination of two 
h e r e of -; — 

A myLliud lii^lm^n ^^77). i „ ■ 41-1^ ^ ,, ^1 1, j,, mora 



other antibodies " sel<au4::ea J^um luum^tSnal and ^ pulyc ^ 



— ant i -H B s antibodios q! i 

Kn anri-idioty pe antibody L u 

claimed in_any--oi:ie--xrf''cla^^ 1 to 16 or claim 25, or a 



=B aonooloBQ4— antibo d y - ao 




■agmont or derivative Lheieul as -e ^raMfted- in claim -lXa__ 
3. Isolated Mutant HBsAG I, Mutant HBsAG II, Mutant HBsAG 
III or Mutant HBsAG IV as defined in claim 10 • 

-^-^ ^ muLdJiL HBs Ag ao cJL -a4m ed in claim 43, oL L ali i dble l- ^^ege-a- 

natural source. 

45. A mutant HBsAg as claimed in 43, obtainable 
recombinantly . 

46. A mutant HBsAg as claimed in claim 45, bei 
glycosylated. 

47. A fragment or derivative of a mut^rf€ HBsAg as claimed in 
any one of claims 43 to 46, said fr^^ent or derivative being 
capable of binding specifically t6 a monoclonal antibody as 
claimed in any one of claims 1/to 16 or claim 25 or to a 
fragment or derivative as cl/^imea in claim 17. 

48. A fragment or deriy^^ve as claimed in claim 47, said 
fragment or derivajirdrveybeing immunogenic. 

49. A vaccine cx^po^/tion that comprises a mutant HBsAg as 
claimed in any/on^s/^ or a fragment or 
derivative as ^*a^!med in claim 48, or a combination of two or 
more thereo^^ and a pharmaceutically suitable carrier. 

50. A v^<5cine composition as claimed in claim 49, which 
furth^ comprises one or more other immunogenic peptides or 
po;Lypeptides . 

• A vaccine co mpositi on f^laiTnori -in r^inim 50, wherein _ 
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•ttre immunogenic pepLxaeg—nr pol yptent i fir"" nrn i Tfmmrraq^rTIc' 



HBsAG peptides or polypeptides. X 
52- A method of vaccinating a subject against HBV, w^ich 
comprises administering to the subject a therapeut Legally 
effective amount of a mutant HBsAg as claimed in^^y one of 
claims 43 to 46, a fragment or derivative as c^k&imed in claim 
48, or a combination of two or more thereof ^/^ptionally in 
combination with one or more other immunog^ic HBsAg peptides 
or polypeptides. / 

53. An isolated nucleic acid that encodes Mutant HBsAG I, 
Mutant HBsAG II, Mutant HBsAG III oiTMutant HBsAG IV as 
defined in claim 10. / 

54. A nucleic acid that encodes^ a fragment or derivative of 
a mutant HBsAg as defined in claim 10, said fragment or 
derivative being capable of /binding specifically to a 
monoclonal antibody as claamed in any one of claims 1 to 16 
or claim 25 or to a fraqment or derivative thereof as claimed 
in claim 17, / 

55. A nucleic acid a^s claimed in claim 54, wherein the 
fragment or derivative of the mutant HBsAg is immunogenic. 

56. A compos it ioEi that comprises a nucleic acid as claimed 
in any one of claims 53 to 55. 

57. A vaccine/composition that comprises a nucleic acid as 
claimed in cj^im 53 or claim 55 in a form suitable for 
expression yof the encoded amino acid seguence when 
administered to a mammal. 

58. A/method of vaccination against HBV, which comprises 
administering to a subject a therapeutically or 
prophylactically effective amount of a nucleic acid as 
claimed in claim 53 or claim 57 or a vaccine composition as 





laijaQ Pf i in cl -a-rm""5TT 



